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A decade ago, on-line access to large bibliographic data bases was
restricted to large governmental organizations that had the financial assets
needed to prepare large data bases and to access them in an efficient manner.
As a result of reduced computer and communications costs, this access
broadened to industrial users and to universities over the past several years'
and now, finally, an experiment is being conducted which brings such access
directly to the public through the public library system. If the use of on-line
services for reference retrieval is to continue to grow, the next potential user
group is the general public who, in fact, paid for much of the creation of
these data bases through taxes. It is appropriate that an attempt be made to
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allow the general public to benefit from the vast research and development
expenditures of the 1960s through convenient computer access to these files
of bibliographic material. The first part of this paper summarizes the experi-
ment to date; the second part provides individualized insight into its operation
through the eyes of one of the participating librarians in the study.
THE DIALIB EXPERIMENT
Roger K. Summit
As the result of a proposal by the Lockheed Information Systems
Program Office, a two-year experiment has been established by the Office of
Science Information Service (OSIS) of the National Science Foundation (NSF).
The purpose of this study, called DIALIB, is to probe the utility of the public
library as a "linking agent" to the many machine-readable data bases now
available. Because individuals and small organizations are unable to afford the
cost of a computer terminal ($3000-55000 purchase cost, $100-$ 175 monthly
rental) and the attendant training in the access language, the public library
appears to be an attractive potential institution to service the general public in
this regard. At the same time, the study allows the library to experiment with
a powerful new technology. The basic questions investigated in the study are:
Is computerized retrieval of use to the general public? Will the public be
willing to pay to defray part or all of the cost? What impact will retrieval
terminals have on the public as well as on the library?
For the first year of operation, the terminals, search time and demon-
stration time are available at no cost to the libraries in order to familiarize
the library staff with on-line retrieval and to determine whether the service is
of use to the public. The libraries pay the telephone line charges. For the
second year of operation, the terminals and demonstration time are again
provided free, but a portion of the cost of the search time is billed to the
libraries, with the NSF paying the balance. Some combination of internal
library budget and patron fees could be used to meet these costs. By the third
year of operation, the library will be expected to pay for the full cost of the
terminals and search time.
The Cooperative Information Network (CIN), an information-sharing
cooperative in the San Francisco Bay area consisting of both private and
public libraries, selected the public libraries that were to participate, and the
Lockheed Information System provided the project direction and the
DIALOG on-line retrieval service. 2 The study is being evaluated by Applied
Communications Research (ACR) of Palo Alto, California, an independent
evaluation subcontractor.
In June 1974, CIN selected four libraries for the terminal locations, with
each library representing a somewhat different type of library service: a large
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city library (San Jose Public Library), a county library in a suburban area
(Santa Clara County library, Cupertino), a county library with no walk-in
traffic (San Mateo County library, Belmont), and a smaller city library with
much walk-in business (Redwood City Public Library).
Librarians from each of the four participating libraries were given a
two-day training course at Lockheed, and spent about one month familiarizing
themselves with the system. A large amount of publicity was generated by the
official opening ceremonies in August 1974, and diverse promotional materials
were developed. In addition, the participating libraries publicized availability
of the retrieval service by demonstrations held in various branch libraries and
at meetings of professional and social organizations. A portable terminal was
shared for this purpose. Actual productive searching began in September 1974.
Search Mechanics
Libraries utilize the G. E. Terminet terminal, a relatively quiet, impact
print, 30 characters-per-second terminal. The terminal is acoustically coupled
on a dial-up basis to some twenty-three data bases stored on the Lockheed/
DIALOG computer. In total, these data bases comprise over 6 billion bytes of
storage and more than 6 million bibliographic references and abstracts in a
multitude of disciplines and specialty areas.
Searching is accomplished using the DIALOG on-line retrieval language
which has been described elsewhere 3 and is summarized in the Appendix.
Basically, the searcher describes the topic to be searched as Boolean lists of
keywords and/or descriptors. Because the indexes and thesauri can be dis-
played on-line, the user can quickly determine candidate terms for a given
topic. The iterative nature of the language allows the user to build his search
one step at a time, with feedback from the computer at every step to assist
him to define his query more effectively.
Experience to Date
Table 1 indicates the totals for several measured statistics for March
1975 the latest month for which figures are available at this writing.
One of the most striking aspects of these statistics is the wide variation
from library to library. For example, San Mateo County required an average
of ten minutes of on-line time per search, while Santa Clara County required
thirty-six minutes per search. Some of the factors that can cause such
differences are: (1) presence or absence of the patron at the time of the
search, (2) the training and experience of the librarian, (3) the attitude of the
librarian toward the system, (4) whether the request is from a branch library
or directly from a patron, and (5) differences in types of questions due to
differences in the interests of patrons from region to region. These factors will
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be evaluated in future ACR reports, and an attempt will be made to relate
them to search effectiveness as evidenced by patron satisfaction.
4
Search questions cover a variety of topics, as shown in Figure 1. As a
result, the experiment seems to be having substantial impact on the public,
the libraries, and the staff. The public tends to be highly educated, and to use
the service for job-related activities (professionals) or for research papers
(students). The libraries find that they are reaching a substantial group of
former nonusers as well as some established users.
Most of the librarians have quickly adapted to the use of the terminal.
They react differently, however, both to the large number of patrons attracted
to the service, and to the more demanding nature of this new class of patron.
Such patrons can require more of the reference librarian's time, and are often
more critical of the results than the typical reference patron.
First Year Conclusions
The first year of the project has shown that computerized search allows
the public library to offer in-depth search service in diverse intellectual fields,
and in fields in which the reference librarian is not expert. Computerized
reference retrieval has been of great use to the public libraries that do not
have a large reference collection. It also can be more cost effective than
manual search for many topic areas even when a large reference collection is
available. The public has shown great interest in the service and has expressed
very positive evaluations of the results obtained. We anxiously await the
second year, which will demonstrate whether or not the public is willing to
pay for such services.
ONE LIBRARIAN'S EXPERIENCE
Sally J. Drew
The Redwood City Public Library has been deeply involved in the
DIALOG project for the past ten months. The computer terminal, located in
the reference room, has a large sign above it visually describing the service.
Curiosity prompts many patrons to ask about the service; and when the
terminal is in operation, people often request an explanation, turning many
searches into demonstrations as well. The patron is encouraged to be present
at the time of the search, but this is not always possible.
Initially, most patrons came from the vicinity of Redwood City. In the
last several months, however, we have been receiving many requests from
At the time of the conference, Sally J. Drew was Supervisor of Reference
Services at the Redwood City Public Library, Redwood City, California.
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outside the area. Patrons come in or mail requests from Stanford University,
the College of San Mateo, and numerous industries in surrounding com-
munities. Some searches are requested at neighboring public libraries and then
forwarded to us.
Search Experiences
The introduction of DIALOG as a reference tool affects reference
service in a variety of ways. Access to these additional data bases greatly
extends our abilities to provide information in the area of science and
technology, education, and the social sciences.
For example, a product designer sought information on the patent
status, methods of manufacturing, various uses and production costs of micro-
spheres. Ordinarily, this patron would have been referred to the Applied
Science and Technology Index where we might have located a few citations.
Instead, a DIALOG search was done while he was there, and almost fifty
citations were uncovered, including information on manufacturing processes,
product uses, and production problems and costs. Although we did not find
the present status of patents, we did learn the name of the firm currently
involved in research and production of this product.
Another patron wanted to investigate a variety of topics, including the
effects of overprotection of children and the phenomenon of gifted children
who are academic underachievers. At another time, an allergist asked for
information concerning high efficiency air circulation. He had been working
on a new type of indoor air filter, and before going any further, needed to
know what other research was currently being carried out in that field. The
first search led to a number of others in related areas and proved very
valuable. This particular set of searches also expanded library capabilities in
tracking down source materials. A patron who taught a course at Stanford
University located a few of the source documents in Stanford's collection.
Then he returned to us, and we borrowed many of the NTIS research reports
from the California State Library.
Over the last ten months, we have tackled questions in other technical
areas including the process of underground coal gasification, the effect of
aircraft noise on the learning patterns of school children, and the health
hazards of using polyvinyl chloride in plastic pipes.
Usage Patterns
The addition of DIALOG has had a definite impact on the range of
reference work we can successfully carry out, and we feel it has
expanded the variety of people using our services. Studies conducted by
Applied Communications Research show some definite trends: the average
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DIALOG user is highly educated over 80 percent are college graduates, and
40 percent have advanced degrees. The two principal user classes are: (1)
technical professionals, including civil, nuclear, and electronic engineers,
geologists, and computer specialists, and (2) students at all levels. The next
two major user categories are: (1) individuals in educational fields, teachers,
professors, and school administrators, and (2) librarians. Other frequent users
include lawyers, doctors and local government personnel. Patrons say they
request searches in order to get information for job-related activities or for
research papers.
5
There is evidence that many DIALOG users are not necessarily
traditional library users. In response to a questionnaire, a large number of
patrons indicated that they do not have a card at a local public library.
Twenty-nine percent of Redwood City DIALOG users say they use the library
reference service several times or more each month, while approximately 53
percent use it only several times a year or not at all. Some of these patrons
are discovering the diverse resources of the public library for the first time.
Not only are they unaware of the quality of reference service available, but
they also do not know that the library circulates records, art prints, films, and
nonprint materials.
DIALOG has shown a potential for broadening the base of library
support in another way. City and county employees and administrators have
shown increased interest in the library. They have requested searches on
subjects such as technology transfer, solar energy, helicopter noise levels, and
open-channel flow of storm waters.
Problems and Challenges
There are pros and cons to all new projects, and DIALOG has imposed
stress on our reference services. We are not providing any extra staffing for
this project and since June 1974 we have carried out 450 searches and the
professional workload has increased by about twenty hours per week. This has
stretched an already overcrowded schedule to the limit, and a few of the more
traditional activities such as collection development have suffered. If the flow
of requests remains steady, additional staff time must be added to account for
extra workload.
Inadequate communication between the patron and librarian, an age-old
problem, has surfaced again with new dimensions. Patrons often have trouble
explaining the exact nature of their requests, and this is compounded when
they are asked to supply precise keywords as well as a general description of
the topic to be searched. It is important that the patron take part in
developing a search strategy in order to understand fully how the results are
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obtained. The patron's presence at the time of the search offers some advan-
tages. Being more familiar with the subject matter than the librarian, the
patron can scan terms listed in the on-line thesaurus and reject or accept them
as the search progresses. This provides maximum interaction between patron
and librarian but is often more costly, since the patron is charged for time
spent in conversation and consultation. Patrons are often somewhat confused
by the search process and demand explanations, further increasing the length
of time and thus the cost, spent on a search. However, when a search
produces few or no citations, the patron's presence increases his understanding
of these negative results. Balancing all these factors becomes very important
when developing a search strategy which provides the best results for the least
expense.
Computer searches sometimes retrieve irrelevant citations through no
real fault of the operator. One search on the relation of diet, nutrition, and
food to cancer retrieved several abstracts which discussed the potential
development of the cancer crab as a food source; all other citations were right
on target.
Defining the scope of a search can cause misunderstanding. After
receiving the results of a very thorough search on the subject of person
perception, a patron called back and requested further material on person
perception of blacks. Because the librarian had pulled all citations including
the term
"person perception," there was little use in repeating the narrower
form of the search. The results would have been in a slightly neater package,
but no new citations would have been produced without a change in search
terms.
Explaining the content of the data bases and the range of information
they contain is a continuous process. Dissatisfaction with a search is often the
result of seeking information about a subject on which little current research
is available or in an area not covered by the abstract services offered. People
must constantly be reminded that this form of computer service will not
answer an exact question, such as, "How many people in the United States
hold credit cards?" but will instead supply a list of articles discussing credit
card use by Americans.
The confrontation between computer and public often has a humorous
twist. Many people have an overwhelming confidence that the computer can
solve their problems. While it is discouragingly ready to accept the inability of
the librarian to provide an instant answer, the public finds it hard to believe
that the computer cannot provide an instant, definitive response. This breeds
an interesting form of paranoia. Some patrons feel that the material they want
is in the computer, but the operator is too incompetent to find it, or that the
wrong subject headings were used to describe the alleged articles which will
satisfy all of their needs.
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One problem which we expected to be paramount but which did not
actually materialize is the locating of source documents. Our affiliation with
the Cooperative Information Network helps us to track down sources for
documents, and the California State Library provides others. Many patrons
seem satisfied with the citations or abstracts provided, and others locate
source materials on their own.
Up to now, the public has shown a great deal of enthusiasm for this
project. There is no doubt that if this service were incorporated into regular
library service on a free basis, many people would use it. On the other hand,
it is questionable whether the public library can afford to do this. Taxpayers
generally are not predisposed to shower money on their public institutions in
these hard times. Librarians now have to defend current programs against
budget cuts. It seems unlikely that the vast amounts of money needed to
support computerized literature searching will be provided from traditional
sources of revenue in the near future.
Therefore, DIALOG will probably have to become self-supporting and
the second year of the project will test this possibility. The prospect of
charging patrons for service has always raised many questions among
librarians. The many arguments for and against it are outside the scope of this
discussion, however. There is also no doubt that charging will add different
dimensions to library service; it will change the librarian/patron relationship,
and negotiating the answer to some kinds of questions may well take on new
dimensions. Patrons will tend to be increasingly demanding about the quality
of service. Charging for DIALOG will force administrative policy changes and
place additional burdens on other departments. For example, the circulation
desk will have to deal with greater sums of money, deposits, and fees, and
with issuing receipts.
The largest question is still whether the patron will pay for this type of
service. Analysis of the characteristics of DIALOG users indicates that they
probably can afford to pay, but will they be willing to? Americans seem to
hold the assumption that information has always been and should be free.
This has not always been true, but it is still a powerful influence on people's
thinking and habits. Whether these habits can be redirected remains debatable.
It is hoped that data from the second half of this experiment will provide
some direction for future policy.
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APPENDIX A
The DIALOG Retrieval System
DIALOG is an interactive, computer-based information retrieval language
developed at the Lockheed Palo Alto Research Laboratory, consisting of a
series of computer programs designed to make full use of direct-access
memory devices (in which data located anywhere on the device can be
accessed in approximately the same amount of time) and display units to
provide the user with a rapid and powerful means of ideniifying records
within a file that satisfy a particular information need. By providing the user
full display access to the indexing vocabulary and enabling him to modify
search expressions, DIALOG becomes a data processing extension of the
human operator who directs and controls the process.
The user issues commands to the computer via a keyboard, and receives
results on the display unit. DIALOG allows the user with a well-defined search
topic to proceed directly to desired records; the user who cannot explicitly
define his requirement is provided with tools for browsing through the file. It
is thus possible to investigate successive avenues of interest as they arise or are
suggested by intermediate retrieval results.
The search process is broken up into a sequence of small steps, each of
which is very simple, and each of which results in feedback from the system.
In this manner, each step is completed correctly before proceeding, thus
eliminating the need to reenter the entire search specification in case of error.
Following are some of the commands available to the user.
EXPAND-This command provides a display of the alphabetically close
index terms relative to the term entered. The number of citations indexed by
the displayed term is also given. This feature eliminates the problem of variant
spellings or of singular and plural forms; e.g., expanding computer, one can
readily select additional terms such as computers and computing from the
display. This command can also be used to obtain conceptually related terms
for those data bases having a stored thesaurus.
SELECT-This command results in the definition of file subsets (referred
to as
"sets") which are tagged with "set numbers" and are printed out on the
terminal hard-copy device.
COMBINE-This allows the searcher to combine any number of citation
sets using the logical relationships AND, OR, and NOT. Thus, digital and
computers will form the set of citations containing the term digital as well as
the term computers, while digital OR computers will form the set of citations
that satisfy either digital, or computers, or both.
DISPLAY-The DISPLAY command allows the user to review inter-
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mediate results in various formats. The most frequently used format provides
a display of the entire citation, including all assigned descriptors and a
descriptive abstract if available. Supplying the full citation not only enables
the user to evaluate the relevancy of his search to that point, but it also
shows alternative descriptors that he can explore or include (using the
COMBINE command) with other previously developed categories.
PRINT This command allows the user to obtain listings of desired
citations in an off-line mode. Prints are prepared on the high-speed printer and
mailed to the user.
Although this basic set of five commands will enable the user to
perform useful searches, additional commands such as the "full text"
commands (allowing all nontrivial words in the title and abstract to be treated
as search terms) provide the user with additional search power and flexibility.
The DIALOG system is run on an IBM 360/65 computer having one
million bytes of core storage. The direct access memory consists of one billion
bytes of disk memory (IBM 3330 equivalent) and 4V billion bytes of data-cell
memory. Input to the system is via multiple ports consisting of high-speed
leased lines (480 characters per second), direct-dialed lines (30 cps or 120 cps),
TYMSHARE lines (30 cps), and a TWX port (10 cps). The IBM operating
systems are used to control the system, and the DIALOG retrieval software is
written in assembly language, while many of the file preparation and account-
ing programs are written in PL/I.
